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Abstract 
Drawing on theories from developmental psychology (i.e., implicit theories; Dweck & 
Leggett, 1988) and organisational psychology (i.e., Psychological Capital; Luthans, Avolio, 
Avey, & Norman, 2007), the current study explored the dimensionality and malleability of 
mental toughness among 230 female adolescent netballers aged 11 to 17 years (M = 14.98, SD 
= 1.51).  The analyses support a relationship between the six core attributes of mental 
toughness, but less support for the existence of a core mental toughness factor.  Contrary to 
expectations, two implicit theory clusters emerged: A high growth/low fixed group, and a 
moderate growth/moderate fixed group.  When compared with the moderate cluster, the high 
growth/low fixed group reported significantly higher levels of the mental toughness attributes, 
with the exception of buoyancy.  Although requiring replication and extension, the results of 
the current study provide support for the dimensionality and malleability of mental toughness 
in adolescent performer populations from other well-researched perspectives that have 
remained largely unexplored in sport. 
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What does mental toughness mean to female athletes?  Is it considered as critical to 
success in female dominant sports such as netball as it is amongst male dominant sports?  
Natalie Medhurst, Australian netball representative, believes mental toughness is one of the 
most important “skills” across all sports that is often neglected (Medhurst, 2009).  Similarly, 
Casey Williams, captain of the Silver Ferns (New Zealand’s national netball team), attributed 
the team’s ability to break an eight year series’ drought against Australia to increasing 
players’ mental toughness: “We are trying to install that mental toughness in everybody. Wai 
[NZ head coach] brings that confidence. She has that swagger about her, even when she's not 
on the court” (Napier, 2012).  It is evident from these quotes that mental toughness appears to 
be a highly valued construct for elite female athletes and that it is considered open to 
development, or there is some level of malleability.  Despite these claims, female perspectives 
on the dimensionality and malleability of mental toughness remain an underutilised resource 
in empirical work.  The current study aims to address this general shortcoming in the mental 
toughness literature.                     
What is Mental Toughness? 
Prior to 2001, mental toughness was typically defined through the personal anecdotes 
of practitioners who had worked with performers from a variety of contexts.  Jones, Hanton, 
and Connaughton (2002) highlighted that the term “mental toughness” was regularly used as a 
descriptor but poorly understood (cf. Connaughton, Thelwell, & Hanton, 2011).  The 
recognition of this empirical gap encouraged researchers to adopt a more systematic approach 
to understanding mental toughness, looking for similarities across athletes and sports.  One 
such approach was via retrospective interviews with elite performers (e.g., Jones et al., 2002; 
Thelwell, Weston, & Greenlees, 2005).  In contrast, Clough, Earle, and Sewell (2002) drew 
from hardiness theory to develop their conceptual model.  Both streams of research have 
contributed to a better understanding of mental toughness, although there remains some 
debate as to the specific make-up (i.e., key attributes) and construct definition.     
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For a construct regularly identified as being critical to sporting success (e.g., 
Connaughton et al., 2011; Gould, Hodge, Petersen, & Petlichkoff, 1987; Gucciardi & Mallett, 
2010), a review of the literature on mental toughness indicates the frequency of systematic 
research has gradually increased.  Subsequently, there is an emerging consensus regarding the 
cognitive, emotional and attitudinal factors that encompass mental toughness.  The key 
themes include the understanding that mental toughness consists of an individual’s personal 
resources (i.e., features of the person), that it is closely linked with the stress-performance 
relationship, and high performance can mean success in either objective (e.g., personal best 
times) or subjective (e.g., goal attainment) areas.  In an attempt to capture these key themes 
from the past decade of empirical research, Gucciardi (in press, p. xx) has defined mental 
toughness as “a reservoir of personal resources that enable individuals to produce consistently 
high levels of performance or goal attainment despite everyday challenges and significant 
adversities.”  
An important consideration regarding this definition of mental toughness is that the 
“reservoir” of personal resources remains largely untested, with debate continuing around the 
core attributes of mental toughness (Gucciardi, Mallett, Hanrahan, & Gordon, 2011).  Clough 
et al. (2002) initially proposed that the components of mental toughness include control 
(handling lots of things at once), challenge (look for growth regardless of the potential threat), 
commitment (pursuing and achieving goals regardless of the difficulties), and confidence 
(maintaining self-belief in spite of setbacks or challenges).  Andersen (2011) suggested this 
model appeared to be the repackaging of hardiness theory for the construct of mental 
toughness and the performance psychology community as a whole.  Furthermore, in a recent 
examination of the measure created to evaluate Clough and colleagues’ theory, Gucciardi, 
Hanton, and Mallett (2012) identified incongruence between the scale and the underlying 
theoretical model.        
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Over the past 10 years, researchers have identified a number of attributes that key 
stakeholders (i.e., athletes, coaches, sport psychologists) believe represent mental toughness 
via retrospective interviews (e.g., Gucciardi, Gordon, & Dimmock, 2008; Jones et al., 2002, 
2007; Thelwell et al., 2005).   In a recent review of this literature,  Gucciardi and colleagues 
(2011) noted a core group (i.e., self-belief, resilience, attentional control, success mindset, 
context intelligence, emotional awareness and regulation, optimistic thinking, handle 
challenge) that were identified more consistently across different sports and measures, with 
each attribute sharing considerable variance as a part of one’s “reservoir” of personal 
resources. That an individual has a “reservoir” of personal resources to draw on is consistent 
with the conservation of resources theory (Hobfoll, 1988, 1989), where an individual values, 
utilises and develops different resources from experience that can assist in attainment of 
goals.  Hobfoll (2002) later identified that there is a relationship between an individual’s 
resources that facilitates the use of different resources as a situation requires (i.e., resource 
caravans).  The effectiveness of the relationship of certain resources subsequently increases an 
individual’s “reservoir” and enables greater capacity in dealing with challenging situations. 
Considering the specific attributes and the parallels with previous theory, Stajkovic 
(2006) proposed that a core confidence higher-order construct explained a degree of 
commonality between hope, self-efficacy, optimism, and resilience in work motivation.  
Similarly, Luthans, Avolio, Avey, and Norman’s (2007) research into work performance and 
satisfaction identified that hope, resilience, optimism, and self-efficacy combined to form a 
higher-order core construct they labelled “Psychological Capital” (PsyCap).  They highlighted 
that the commonality between these four constructs was that they all related to “one’s positive 
appraisal of circumstances and probability for success based on motivated effort and 
perseverance” (p. 550).  A subsequent meta-analysis also found a significant positive 
relationship between PsyCap and performance outcomes (Avey, Reichard, Luthans, & 
Mhatre, 2011).        
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Each of the core attributes discussed has been identified as an important consideration 
for the stress-performance relationship, as well as being associated with positive functioning 
across multiple contexts (see Table 1).  From the core group proposed by Gucciardi et al. 
(2011), in conjunction with related research (e.g., Luthans et al., 2007) and theory (e.g., 
Stajkovic, 2006), the following six attributes will be examined in the current study: Self-
efficacy, resilience, buoyancy, success mindset, context intelligence, and optimism. These 
constructs were chosen because of their conceptual appeal (e.g., relationship with positive 
functioning) and availability of validated measurement tools.  Both success mindset and 
context intelligence will be examined as a part of a hope construct, with success mindset 
aligned with the agency component (the “will”), and context intelligence as the pathways 
component (the “ways”).  A summary of each attribute is detailed in Table 1. Aligned with 
related theory (Hobfoll, 1988, 1989, 2002), it is argued that these six attributes represent key 
personal resources in the relationship between stress or challenge and performance, and 
therefore share a significant amount of variance. This shared variance reflects a global factor, 
that is, the underlying latent construction that represents the core meaning of mental 
toughness.     
Therefore, the current study will replicate and extend upon theoretical and empirical 
discussions both within sport (i.e., Gucciardi et al., 2011) and beyond (i.e., Stajkovic, 2006) in 
two important ways: First, to test the generalisability of a core mental toughness construct, 
similar to that of PsyCap (Luthans et al., 2007), to adolescent female athletes, with previous 
research centred on adult workplace settings; and second, aligned with mental toughness 
research, it is considered important to distinguish the two components of hope as individual 
resources, as previously identified, as well as include buoyancy as a resource for everyday 
challenges and stressors.   
Research Question 1 (RQ1): Does a general ‘mental toughness’ factor account for the 
relationships among self-efficacy, resilience, buoyancy, agency, pathways, and optimism? 
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Table 1. Core attributes of mental toughness 
Attribute Definition Supporting theories & evidence 
Buoyancy An individual’s ability to successfully deal 
with setbacks and challenges that are typical of 
everyday life (Martin & Marsh, 2008a). 
 
Buoyancy (Martin & Marsh, 2008a, 2008b); Martin, 
Nejad, Colmar, & Liem (2012); for a review, see Martin & 
Marsh (2009). 
Resilience 
 
The ability to bounce back or recover from 
stress (Smith et al., 2008). 
 
Resilience (Carver, 1998); Galli & Vealey (2008); Luthar 
& Cicchetti, 2000; Windle, Bennett, & Noyes (2011); for a 
review, see Luthar (2006).   
 
General Self-Efficacy 
 
An individual’s perception of his or her ability 
to perform across a variety of different 
situations (Judge et al., 1998). 
 
Self-efficacy theory (Bandura, 1986, 1997); Chen, Gully, 
& Eden (2001); Gruber, Kilcullen, & Iso-Ahola (2009); 
Pollack, Burnette, & Hoyt (2012); for a review, see Moritz, 
Feltz, Fahrbach, and Mack (2000)    
 
Agency Component 
(the “will” or Success 
Mindset) 
 
The level of will or desire one has to achieve 
their goals, or goal-directed determination 
(Snyder et al., 1991). 
Hope theory (Snyder et al., 1991); Curry, Snyder, Cook, 
Ruby, and Rehm (1997); Gustafsson, Hassmen, & Podlog 
(2010); for a review, see Rand and Cheavens (2009). 
 
Pathways Component 
The “ways” or Context 
Intelligence) 
  
The ways or options one might be able to 
achieve his or her goals, or goal-directed 
planning (Snyder et al., 1991). 
 
Hope theory (Snyder et al., 1991); Curry, Snyder, Cook, 
Ruby, and Rehm (1997); Gustafsson, Hassmen, & Podlog 
(2010); for a review, see Jones (2012); Rand and Cheavens 
(2009).  
 
Optimism An individual’s inclination to expect the best 
possible outcome or focus on the most hopeful 
aspects of a situation (Tiger, 1979).   
Optimism (Scheier & Carver, 1985); Gustafsson, Hassmen, 
& Podlog (2010); Scheier, Carver, & Bridges (1994); for a 
review, see Carver, Scheier, Miller, & Fulford (2009). 
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Implicit Theories of Mental Toughness 
In working towards a systematic understanding of mental toughness in sport, 
academics alongside key stakeholders have suggested that mental toughness is both 
something that we inherit from our parents and something that can be developed.  For 
example, Jones and colleagues (2002) proposed that mental toughness was “…having the 
natural or developed psychological edge...” (p. 213).  Similarly, Coulter, Mallett, and 
Gucciardi (2010) proposed that mental toughness included a “...collection of experientially 
developed and inherent...” factors (p. 715).  Thus, a recurring theme about mental toughness – 
whether it derives from scholars, practitioners, or key stakeholders themselves – addresses 
whether individuals are born versus made mentally tough (Crust, 2007; Gucciardi, Gordon, & 
Dimmock, 2009a; Parkes & Mallett, 2011).  This recurring theme is interesting when 
considering the behavioural geneticists’ suggestion that it is the interaction between genetics 
and environments that will eventually explain human development (Gottesman & Hanson, 
2005).  As the diathesis-stress model details, behaviour is explained by biological factors (i.e., 
nature) and life experiences (i.e., nurture) (Rende & Plomin, 1992). 
Recognising that life experiences, to whatever degree, are likely to help shape one’s 
mental toughness, researchers have attempted to better understand these processes and 
mechanisms.  In research aimed to understand mental toughness, researchers have examined 
the retrospective reports of elite athletes and coaches to identify developmental pathways.  
Connaughton and Hanton (2009) highlighted that most of the earlier development research 
lacked scientific rigour, and was more focused on developing general mental skills than 
mental toughness specifically.  In a recent review of the literature, Connaughton et al. (2011) 
identified that recent empirical contributions regarding mental toughness programs have 
offered some evidence-based practical advice that can facilitate its development in athletes.  
Mallett and Coulter (2011) proposed that while there is still work to be done regarding 
effective mental toughness development processes, it seems best introduced to performers 
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from a young age.  Such a statement raises the importance of further research investigating 
“real-time” adolescent development experiences as opposed to retrospective reports.     
A key limitation of previous research on mental toughness development is the 
predominant focus on elite adult athletes who are asked to retrospectively report on their 
developmental experiences.  In their seminal research, Nisbett and Wilson (1977) highlighted 
the dangers of relying on self-reports of an individual’s behaviour elicited retrospectively (cf. 
Eccles, 2011).  Such a statement reinforces the importance of exploring adolescent 
perspectives on mental toughness development to minimise bias from retrospective reporting. 
A focus on adolescence has other important advantages.  For example, adolescents have been 
identified as the most appropriate target when seeking to effectively develop different life 
skills (Jones & Lavallee, 2009; Larson, Hansen, & Moneta, 2006).  Additionally, adolescents’ 
basic beliefs about the nature and malleability of fundamental human attributes, otherwise 
referred to as implicit theories (Dweck & Leggett, 1988) or mindsets (Dweck, 2006), have 
important implications for their behaviour and the ways in which they make sense of their 
experiences.  This second implication is a key focus in the current study.   
A significant body of research has examined the effects that young peoples’ implicit 
theories have on achievement and success (for reviews, see Burnette, O’Boyle, VanEpps, 
Pollack, & Finkel, in press; Dweck, 2012; Molden & Dweck, 2006).  Dweck and her 
colleagues have identified two general types of beliefs about the nature of human attributes.  
Individuals who endorse an entity theory, or a fixed mindset, view personal attributes such as 
intelligence or personality as stable, trait-like constructs whose opportunities for change are 
not within one’s control, whereas individuals who endorse an incremental theory, or a growth 
mindset, view personal attributes as malleable and open to development (Dweck, 2006; 
Dweck & Leggett, 1988).  Although not explicitly related to the nature versus nurture debate, 
Dweck (2012) has highlighted that individuals “who hold an incremental theory do not 
necessarily believe that everyone starts out with the same talent or potential, or that anyone 
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can be anything.  They simply believe that everyone has the ability to grow with the proper 
motivation, opportunity, and instruction” (p. 47)  
The majority of research concerned with implicit theories of human attributes has 
adopted a variable-centred approach (e.g., regression) in which it is assumed that the 
population is homogenous with respect to the variable(s) of interest (Bergman & Trost, 2006).  
In other words, the variable-centred approach is based on aggregate data or averages across 
individuals and therefore tells us that two or more variables are statistically related (Von Eye 
& Bogat, 2006).  Although variable-centred techniques have clarified some of the core 
outcomes of each type of implicit theory, the conclusions might not apply to all or most 
individual cases. A person-centred approach, in contrast, shifts the focus from the variable to 
the individual and, in particular, identifies subgroups of people who share similar implicit 
theories and differ from other subgroups of people (Bergman & Trost, 2006; Von Eye & 
Bogat, 2006).  This approach seems especially important for verifying one of Dweck’s (2006, 
2012) key conclusions about the study of implicit theories; that is, typically, approximately 
40% of people endorse an incremental theory, 40% endorse an entity theory, and the 
remaining 20% are undecided (i.e., do not consistently endorse either theory).  The 
identification of profiles of mental toughness implicit theories amongst adolescent performers 
may reveal important information for both theory development (e.g., do different profiles 
exist, and how do they differ?) and applied practice (e.g., what is the prevalent mindset 
amongst adolescent performers?), and is therefore of particular relevance to the current study.   
Research Question 2 (RQ2): Do different profiles of implicit theories about mental toughness 
exist among adolescent performers?  
Implicit Theory Profiles and Mental Toughness Attributes  
Analogous to previous work on implicit theories, it is expected that adolescent 
performers will vary in their implicit theories of mental toughness and in turn, these mindsets 
should relate to important outcomes.  Indeed, implicit theories have been shown to influence a 
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variety of self-regulatory processes, attribution, and effort beliefs across a wide range of 
achievement contexts (e.g., Molden & Dweck, 2006; for reviews, see Burnette et al., in press; 
Dweck, 2012). As is detailed below, many of these important processes and outcomes are 
central to the conceptualisation of mental toughness adopted in this study.  
Research has found that relationships exist between the core attributes of mental 
toughness and an individual’s predominant implicit theory.  For example, individuals who 
subscribe to the growth mindset seek to learn from their experiences, regardless of the 
outcome (Aronson, Fried, & Good, 2002; Corrion et al., 2010; Dupeyrat & Marine, 2005; 
Hong et al., 1999).  Learning from one’s experiences shares parallels with the pathways 
component, or context intelligence of mental toughness, whereas high persistence (cf. Cury, 
Elliot, Da Fonseca, & Moller, 2006) relates to one’s agency component, or success mindset.  
Growth mindsets also equate to more persistent, strategic and mastery-oriented problem 
solving behaviours (Dweck, 2012), displaying similarities with optimism.  Pollack et al. 
(2012) found incremental theorists, or those with a growth mindset, reported more self-
efficacy following a threat.  Blackwell, Trzesniewski, and Dweck (2007) identified that 
growth mindsets were better able to handle the challenge of academic changes in high school, 
suggesting higher levels of buoyancy compared to their fixed mindset peers.  Dweck (2008) 
reported that an individual’s ability to effectively deal with and recover from stress and 
adversity is dependent on his or her implicit theories, with a growth mindset often equating to 
higher levels of resilience.   
Of particular importance to the current conceptualisation of mental toughness, implicit 
theories of willpower have been linked with performance decrements following self-control 
demands and the acquisition of a cognitive skill.  For example, implicit theories about 
willpower (e.g., ability to persist in cognitively demanding task central to achievement) have 
been shown to moderate the extent to which self-control suffers following a demanding 
mental task (Job, Dweck, & Walton, 2010).  Explaining this finding further, those individuals 
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primed with an entity theory evidenced poorer response inhibition and performance following 
a task with strong self-control demands when compared with those people induced with an 
incremental theory.  An interactive effect of implicit theories of willpower has also been 
shown to influence the acquisition of a cognitive skill: An incremental theory results in 
greater sustained learning on a strenuous mental task that taxes working memory over an 
extended period of time; however, no differences exist between the two implicit theory groups 
during the initial phases of learning (Miller et al., 2012). 
Collectively, the research presented supports the expectation that implicit theories of 
mental toughness should be related to the core attributes of interest in this study. Whereas 
previous research on implicit theories of human attributes has focused on the processes or 
outcomes of subscribing to a particular type of theory, the focus of this study is on several 
core attributes hypothesised to represent key indicators of the core mental toughness 
construct.   
Research Question 3 (RQ3): Do implicit theory profiles of mental toughness differ in self-
reported core attributes? 
Summary and Hypotheses 
The current study aims to build upon previous research on mental toughness in sport 
and implicit theories in several important ways.  First, this study provides one of the first tests 
of the hypothesis that mental toughness represents a “reservoir of personal resources” 
(Gucciardi, in press).  Second, although recent mental toughness research has shifted its focus 
to include adolescent performers (e.g., Gucciardi & Jones, 2012), female participants remain 
an underrepresented population within this field.  Therefore, the focus on adolescent, female 
netballers will provide an insight into the robustness of previous findings. Third, there is a 
need for theoretically driven research into the development of mental toughness.  Aligned 
with the view that mental toughness is both inherited and open to development (e.g., Coulter 
et al., 2010; Jones et al., 2002), Dweck’s framework of implicit theories of human attributes 
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(Dweck & Leggett, 1998; see also Dweck, 2012) is employed to examine participants’ mental 
toughness mindsets.  Rather than assuming a homogenous pattern of mental toughness 
mindsets, this study will extend research on implicit theories by identifying groups of people 
with similar patterns of mindsets (e.g., high growth, low fixed).      
On the basis of these key extensions and guiding research and theory, three primary 
hypotheses are proposed: (H1) a general mental toughness factor accounts for the 
relationships among the six core attributes of self-efficacy, resilience, buoyancy, agency (i.e., 
success mindset), pathways (i.e., context intelligence), and optimism; (H2) three implicit 
theory clusters will emerge, specifically, a high growth/low fixed, high fixed/low growth, and 
an undecided cluster (i.e., moderate levels of both mindsets); and (H3) the high growth/low 
fixed group will report higher levels of mental toughness than both the high fixed/low growth 
and undecided clusters. 
Method 
Participants 
A total of 230 female adolescent netballers aged 11 to 17 years (M = 14.98, SD = 1.51) 
participated in this study.  At the time of completing the questionnaire package, these 
netballers had between one and 15 years experience in the sport (M = 7.51, SD = 2.28).  On 
average, participants engaged in 5.06 (SD = 2.48) hours of training with a coach, 1.04 hours 
(SD = 1.27) with only their peers, and 1.68 hours (SD = 1.53) alone with no peers or adult 
supervision. 
Measures 
Buoyancy.  The 4-item Buoyancy Scale (Martin & Marsh, 2008a) was employed to 
assess an individual’s perceived capacity to competently process everyday netball-related 
setbacks and challenges resulting from their involvement in netball (e.g., ‘I don’t let netball-
related stress get on top of me’).  Items were rated on a scale from 1 (strongly disagree) to 7 
(strongly agree).  Previous research has supported the factorial validity of this scale (Martin et 
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al., 2008b, 2012) and its relationship with the hypothesised key correlates, such as the ability 
to effectively deal with everyday setbacks, challenge, and adversity (Martin et al., 2008b, 
2012). 
Resilience.  The 6-item Brief Resilience Scale (BRS; Smith et al., 2008) was 
employed to assess an individual’s capability to bounce back or recover from more serious 
stressful events.  The BRS contains three positively worded items (e.g., ‘It does not take me 
long to recover from a stressful event’) and three negatively worded items (e.g., ‘It is hard for 
me to snap back when something bad happens’).  Items were rated on a scale from 1 (strongly 
disagree) to 5 (strongly agree).  Previous research has supported the factorial validity of this 
scale (Smith et al., 2008; Windle, Bennett, & Noyes, 2011) and its relationship with 
hypothesised key correlates, such as the ability to bounce back and recover from more serious 
stressful events (Windle et al., 2011).    
General self-efficacy.  The 8-item New General Self-Efficacy Scale (NGSE; Chen, 
Gully, & Eden, 2001) was employed to assess an individual’s overall perceived efficacy or 
ability across different tasks and situations.  Items were rated on a scale from 1 (strongly 
disagree) to 5 (strongly agree).  Previous research has supported the factorial validity of this 
scale (Chen et al., 2001; Gruber, Kilcullen, & Iso-Ahola, 2009) and its relationship with 
hypothesised key correlates such as perceived ability and performance (Gruber et al., 2009). 
Hope.  The Hope Scale (Snyder et al., 1991) consists of 8-items and was employed to 
evaluate the ability an individual has to formulate or envision goals (pathways component, or 
goal-directed planning) that motivate them to initiate and sustain behaviour (agency 
component, or goal-directed determination) aimed at achieving their goals.  Items were rated 
on a scale from 1 (definitely false) to 8 (definitely true).  Previous research has supported the 
factorial validity of this scale (Gustafsson, Hassmen, & Podlog, 2010; Snyder et al., 1991) 
and its relationship with hypothesised key correlates, such as success mindset (i.e., agency) 
and context intelligence (i.e., pathways) to initiate and sustain behaviour towards successful 
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goal achievement in sport settings (Curry, Snyder, Cook, Ruby, & Rehm, 1997; Gustafsson et 
al., 2010).                    
Optimism.  The 6-item Life Orientation Test-Revised (LOT-R; Scheier, Carver, & 
Bridges, 1994) was employed to measure an individual’s generalised expectations of positive 
over negative outcomes.  The LOT-R contains three positively worded items (e.g., ‘Overall, I 
expect more good things to happen to me than bad things’) and three negatively worded items 
(e.g., ‘I rarely count on good things happening to me’).  Items were rated on a scale from 1 
(disagree a lot) to 5 (agree a lot).  Previous research has supported the factorial validity of this 
scale (Gustafsson et al., 2010; Scheier et al., 1994) and its relationship with hypothesised key 
correlates such as individual expectations of positive over negative outcomes and 
performance in athletes (Gustafsson et al., 2010). 
Implicit theories of mental toughness.  A 6-item scale was adapted from Dweck’s 
(1999) mindset scale.  It was employed to evaluate the degree that an individual believes 
his/her mental toughness can be changed and developed, or remains fixed and stable.  Items 
were rated on a scale from 1 (strongly disagree) to 7 (strongly agree).  Previous research has 
supported the factorial validity (Dweck, 2006, 2012) of the Mindset Scale and its relationship 
with hypothesised key correlates, such as the effect an individual’s predominant mindset has 
on their perception of the malleability of human attributes (Dweck, 2006, 2012).         
Procedure 
This study was conducted in collaboration with Netball Australia as part of its 
‘Develop a Diamond Academy’ program.  Netball Australia’s Athlete Identification and 
Development Manager assisted with the dissemination of the survey package.  Netball 
Australia informed the netball community about the study and survey distribution process via 
email correspondence to key state and territory contacts and an e-newsletter tailored for 
coaches, parents, and players.  Packages including an information sheet, consent forms (both 
parent and player), multisection survey, and a reply-paid envelope were provided to Netball 
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Australia.  These packages were subsequently distributed to players via coaches and key state 
and territory contacts.  Players completed the survey package in their own time and sealed 
their responses in the reply-paid envelope.  Completed surveys were returned directly to the 
research team via postal services or indirectly via Netball Australia’s Athlete Identification 
and Development Manager.  Approval for this study was granted by the University of 
Queensland’s human ethics committee.   
Results 
Preliminary Analyses 
Data were initially screened for missing cases, violations of assumptions of normality, 
and outliers.  As only 1.6% of values were not recorded by participants and did not relate to 
any of the study variables, missing values were replaced using the expectation-maximisation 
method (Graham, 2009).  Data screening revealed no violations against assumptions regarding 
univariate normality (i.e., z score > + 3.29), multivariate outliers (i.e., using a p < .001 
criterion for Mahalanobis D2), skewness (i.e., < 3), and kurtosis (< 10) for survey items and 
subscales (Kline, 2010). 
Mental Toughness: A Core Construct? 
Data were analysed within a structural equation modelling framework in Mplus 7 
(Muthén & Muthén, 2012) using a maximum likelihood estimator with robust standard errors 
(MLR) that corrects for the biasing effects of nonnormality.  To maintain an acceptable ratio 
of participants per estimated parameter, the number of indicators in the model was reduced 
using item parcels (Bentler & Chou, 1987).  Item parcels are more reliable, less likely to 
violate distributional assumptions, and are more precise than scale items (Hau & Marsh, 
2004; Little, Cunningham, Shahar, & Widaman, 2002).  Both the factor loading and intercept 
or mean of items were employed to create balanced parcels (i.e., item-to-construct balance; 
Little et al., 2002), such that there were two parcels for buoyancy, agency (‘the will’), and 
pathways (‘the ways’); and three parcels for optimism, resilience, and self-efficacy.  
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Reliability estimates of study variables were carried out using a structural equation modelling 
approach (Raykov, 1997). 
A combination of fit indices were examined to evaluate the degree of model-data fit, 
including the 2 goodness-of-fit statistic, comparative fit index (CFI), and Tucker-Lewis index 
(TLI), root mean square error of approximation (RMSEA) scores, and standardised root mean 
square residual (SRMR).  Complex models, such as the one tested in this study, are deemed 
an adequate fit with the data when the CFI and TLI values are above .90, and SRMR and 
RMSEA values are below .08 (Marsh, Hau, & Wen, 2004).  Four competing measurement 
models were examined: (i) a unidimensional model in which all parcels loaded on a single 
latent factor; (ii) a lower-order, correlated six-factor model; (iii) a higher-order model in 
which a general latent factor accounted for the covariance between six lower-order latent 
variables; and (iv) a bifactor model in which a general factor influences all items, and six 
factors influence a specific subset of items only (Chen, Hayes, Carver, Laurenceau, & Zhang, 
2012).  In addition to the 2 difference test that was corrected for non-normality between 
nested models (Satorra & Bentler, 2001)1, three general ad hoc guidelines or rules of thumb 
were applied to evaluate the degree of change between competing models: A change in CFI of 
less than .01 (Cheung & Rensvold, 2002), a change in RMSEA of less than .015 (Chen, 
2007), and TLI or RMSEA values that are as good as or better between increasingly more 
constrained models (e.g., Marsh et al., 2010).  The strength of relationships between the 
variables are interpreted using Hemphill’s (2003) recommendations (i.e., small = <.20; 
medium = .20 to .30; large = >.30).  
The undimensional model did not evidence a good fit with the data, 2(90) = 456.24, p 
<.001, CFI = .736, TLI = .693, SRMR = .089, RMSEA = .133 (90% CI = .121 to .145).  The 
lower-order, correlated six-factor model evidenced an excellent fit with the data, 2(75)= 
105.68, p <.05, CFI = .978, TLI = .969, SRMR = .039, RMSEA = .042 (90% CI = .021 to 
                                                 
1 A user-friendly S-B2 calculator is available at http://www.uoguelph.ca/~scolwell/difftest.html 
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.060).  The higher-order, six-factor model also evidenced a good fit with the data, 2(84) = 
149.86, p <.001, CFI = .953, TLI = .941, SRMR = .058, RMSEA = .058 (90% CI = .043 to 
.073).  However, the S-B2 difference test (38.00, p <.001) and changes in model fit indices 
(ΔCFI = .025, ΔTFI = .028, ΔRMSEA = .016) revealed that the higher-order model evidenced 
a significantly worse fit with the data than the lower-order, correlated six-factor model.  The 
bifactor model evidenced an excellent fit with the data, 2(78) = 125.99, p <.001, CFI = .965, 
TLI = .954, SRMR = .053, RMSEA = .052 (90% CI = .034 to .068), yet was a significantly 
worse fit than the lower-order, correlated six-factor model (S-B2 = 18.40, p <.001, ΔCFI = 
.013, ΔTFI = .016, ΔRMSEA = .010).  Standardised factor loadings and residual variances for 
item parcels in each of the three multidimensional mental toughness measurement models 
tested are detailed in Table 2.  Descriptive statistics, latent variable correlations, and 
composite reliability coefficients for the lower-order, six-factor mental toughness 
measurement model are presented in Table 3.  The six mental toughness attributes evidenced 
adequate estimates of reliability.  Additionally, large correlations existed between the six 
components (M = .61, SD = .12) in the lower-order model.  Collectively, these analyses 
supported the superiority of the lower-order, correlated six-factor model, which is contrary to 
the expectation of a core mental toughness construct. 
Implicit Theories of Mental Toughness 
Dimensionality of mental toughness mindsets. Three competing mindset 
measurement models were initially examined: (i) a unidimensional model in which all items 
loaded on a single latent factor; (ii) a lower-order, correlated two-factor model consisting of a 
growth and fixed mindset latent factor; and (iii) a bifactor model in which a general factor 
influenced all items, and two factors influenced a specific subset of items only.  The 
undimensional model did not evidence a good fit with the data, 2(9) = 73.35, p <.001, CFI = 
.620, TLI = .367, SRMR = .118, RMSEA = .249 (90% CI = .198 to .304).   
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Table 2. Standardised factor loadings (λ) and residual variances (Ө) of the hypothesised mental toughness construct.  
 Model 1  Model 2  Model 3 
 λ Ө  λ second-order λ first-order Ө  λ general factor λ specific factor Ө 
Buoyancy    .66  .57     
Buoyancy1 .82 .33   .82 .33  .53 .59 .37 
Buoyancy2 .91 .16   .92 .16  .60 .73 .11 
Agency (The will)    .85  .28     
Will1 .83 .31   .84 .29  .72 .44 .29 
Will2 .87 .24   .86 .26  .73 .45 .26 
Pathways (The ways)    .89  .21     
Way1 .76 .42   .76 .42  .68 .37 .40 
Way2 .86 .26   .86 .26  .76 .37 .28 
Optimism    .67  .55     
Optimism1 .71 .49   .69 .52  .45 .54 .50 
Optimism2 .80 .36   .82 .34  .58 .54 .37 
Optimism3 .71 .49   .71 .49  .46 .57 .46 
Resilience    .71  .49     
Resilience1 .72 .48   .75 .44  .58 .43 .49 
Resilience2 .69 .52   .71 .50  .39 .79 .22 
Resilience3 .79 .37   .76 .43  .57 .44 .48 
Self-Efficacy    .87  .21     
Self-efficacy1 .81 .35   .81 .34  .75 .27 .37 
Self-efficacy2 .81 .34   .81 .34  .70 .44 .32 
Self-efficacy3 .82 .33   .81 .34  .70 .46 .30 
Note: all loadings significant at p < .001; Model 1 = lower-order, six-factor model; Model 2 = higher-order, six-factor model;  
Model 3 = bifactor model. 
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Table 3. Descriptive statistics, latent variable correlations, and composite reliability coefficients for all study variables. 
  Descriptive Statistics  Latent Variable Correlations 
  M SD  1 2 3 4 5 6 7 8 
1 Buoyancy 5.18 1.09  (.84)        
2 Agency 6.53 .82  .50*** (.84)       
3 Pathways 6.42 .89  .57*** .81*** (.79)      
4 Optimism 3.63 .67  .38*** .54*** .61*** (.79)     
5 Resilience 3.62 .63  .64*** .49*** .58*** .68*** (.78)    
6 Self-efficacy 3.89 .49  .59*** .79*** .76*** .55*** .63*** (.85)   
7 Growth mindset 5.19 1.30  .01 .17* .29*** .22* .11 .28*** (.81)  
8 Fixed mindset 3.06 1.41  -.08 -.24*** -.23** -.33*** -.19* -.14 -.51*** (.83) 
 
Note: * p <.05; ** p <.01; *** p <.001; composite reliability coefficients are presented on the diagonal in parentheses. Buoyancy and implicit theories 
of mental toughness were scored on a 7-point Likert scale; resilience, self-efficacy, and optimism were scored on a 5-point Likert scale; and agency 
and pathways were scored on an 8-point Likert scale.  
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The lower-order, correlated two-factor model evidenced an excellent fit with the data, 2(8) = 
6.77, p = .56, CFI = 1.00, TLI = 1.01, SRMR = .031, RMSEA = .000 (90% CI = .000 to .098), 
although there was a negative residual variance for item 2 (i.e., “Your mental toughness is 
something about you that you can’t really change that much”).  Fixing the residual variance of 
this item to zero resulted in an excellent fit with the data, 2(9) = 7.59, p = .57, CFI = 1.00, 
TLI = 1.01, SRMR = .031, RMSEA = .000 (90% CI = .000 to .093).  A bifactor model also 
evidenced an excellent fit with the data, 2(4) = 3.47, p = .48, CFI = 1.00, TLI = 1.01, SRMR 
= .018, RMSEA = .000 (90% CI = .000 to .132).  Additionally, the bifactor model did not 
produce a significantly worse fit than the lower-order, correlated six-factor model (S-B2 = 
4.12, p = ns, ΔCFI = .000, ΔTFI = .002, ΔRMSEA = .000).  Descriptive statistics, latent 
variable correlations, and composite reliability coefficients for the implicit theories of mental 
toughness model are also presented in Table 3.  Standardised factor loadings and residual 
variances for items of implicit theories of mental toughness models tested are detailed in 
Table 4.  As there was no empirical basis to support the superiority of competing models, the 
lower-order, two-factor measurement model was retained for subsequent analyses because of 
its alignment with theory (Dweck, 2006, 2012; Dweck & Leggett, 1998). 
Profiles of mental toughness mindsets. Cluster analyses were performed to classify 
netballers into groups of similar patterns of scores across the two mindset subscales.  
Standardised z scores of the two mindset subscales were employed in the cluster analyses 
(Hair, Black, Babin, & Anderson, 2010).  A hierarchical cluster analysis with Ward’s method 
and squared Euclidean distance as the similarity measure was first performed to identify 
clusters that minimise within-group variability and maximise between-group variability 
(Aldenderfer & Blashfield, 1984).  The results of the hierarchical method were then used as 
seeds for an optimisation partitioning method (k-means) also with squared Euclidean distance.  
Three solutions involving two, three or four clusters were identified as candidates for the k-
means analysis according to the agglomeration coefficients and dendograms.  The two cluster   
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Table 4. Standardised factor loadings (λ) and residual variances (Ө) of implicit theories of mental toughness.  
 Model 1  Model 2 
 λ first-order Ө  λ general 
factor 
λ specific 
factor 
Ө 
Growth Mindset       
No matter who you are, you can significantly change your mental toughness .59*** .66  .43*** .42** .64 
You can always substantially change your mental toughness .80*** .36  .46*** .72*** .27 
You can change your mental toughness considerably .91*** .17  .58*** .65*** .25 
Fixed Mindset       
You have a certain degree of mental toughness and you can’t really do much to change it .72*** .48  .57*** .53** .40 
Your mental toughness is something about you that you can’t really change that much 1.00*** .00  .93*** .36 .00 
To be honest, you can’t really change your mental toughness .69*** .53  .69*** .11 .51 
Note: * p <.05; ** p <.01; *** p <.001; Model 1 = lower-order, two-factor model; Model 2 = bifactor model. 
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solution was deemed the best fit according to empirical (e.g., stability across Ward’s and k-
means methods, variance explained) and substantive criteria (e.g., minor differences in 
mindset scores between two clusters in both the three and four profile solutions).  Stability 
analyses of the two-cluster solution revealed that 96% and 100% of participants, respectively, 
retained their original cluster membership using a two-thirds random sample and discriminant 
function analysis (Gore, 2000).  
Following the identification of the optimal number of clusters, a multivariate analysis 
of variance (MANOVA) was performed to examine mean levels of each type of implicit 
theory across the two clusters.  A MANOVA revealed a significant multivariate effect of 
cluster membership on the two mindset subscales, Wilks Λ = .27, F (2, 227) = 301.96, p 
<.001, 
2
P  = .73.  The post hoc analysis of variance (ANOVA) with Scheffe’s test for 
comparison of means revealed that Cluster 1 reported higher levels of growth and lower levels 
of fixed mindsets than Cluster 2 (see Table 5).  Both relative (i.e., standardised scores) and 
absolute (i.e., raw scores) scores were also examined to aid in the interpretation of the two-
cluster solution (see Table 5).  Typically, a standardised score of + .50 is considered reflective 
of high and low levels of each subscale, with scores in between (.50 to -.50) consistent with 
moderate levels (e.g., Hodge, Allen, & Smellie, 2008).  Both the relative and absolute scores 
indicated that the first cluster (n = 111, 48% of total sample) reported high levels of a growth 
mindset but low levels of a fixed mindset.  Thus, this cluster was labelled high growth, low 
fixed mindset.  In contrast, the relative and absolute scores for Cluster 2 were somewhat 
incongruent; the relative scores indicated that participants reported high levels of a fixed 
mindset but low levels of a growth mindset, whereas the absolute scores suggested moderate 
levels of both self-theories.  Aligned with Dweck’s (2006, 2012) categorisation of different 
types of implicit theories (i.e., growth mindset, fixed mindset, undecided), it was decided to 
label this cluster moderate growth, moderate fixed mindset.  
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Table 5. Descriptive and ANOVA summary statistics for all study variables by mental toughness mindset cluster.  
 Cluster 1 (n = 111) 
High growth, low 
fixed 
 Cluster 2 (n = 119) 
Moderate growth, 
moderate fixed 
 ANOVA 
 MD (SD) z  MD / SD z  F p 2
P  
Growth mindset 6.18 (.73) .76  4.26 (1.00) -.71  272.63 .000 .55 
Fixed mindset 2.01 (.77) -.74  4.03 (1.30) .69  238.18 .000 .51 
Age 15.35 (1.42) .25  14.61 (1.48) -.24  13.96 .000 .06 
Years netball 7.67 (2.21) .07  7.38 (2.34) -.05  .82 .367 .00 
Hours with coach 5.71 (2.42) .26  4.37 (2.32) -.28  17.04 .000 .07 
Hours alone 1.91 (1.63) .14  1.46 (1.42) -.15  4.71 .031 .02 
Hours with peers only 1.12 (1.37) .06  .96 (1.17) -.06  .84 .362 .00 
Buoyancy 5.27 (1.00) .08  5.11 (1.16) -.07  1.21 .272 .01 
Resilience 3.76 (.61) .22  3.49 (.61) -.21  10.84 .001 .05 
Self-efficacy 4.02 (.47) .26  3.77 (.48) -.24  15.22 .000 .06 
Agency  6.76 (.68) .28  6.32 (.89) -.26  17.50 .000 .07 
Pathways  6.67 (.78) .27  6.21 (.94) -.25  16.59 .000 .07 
Optimism 3.87 (.66) .35  3.41 (.61) -.33  29.34 .000 .11 
Note: buoyancy and implicit theories of mental toughness were scored on a 7-point Likert scale; resilience, self-efficacy,  
and optimism were scored on a 5-point Likert scale; and agency and pathways were scored on an 8-point Likert scale. 
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The two-cluster mindset profile was subsequently employed to examine differences on 
the demographic variables and the six mental toughness attributes.  With regard to the 
demographic variables2, a MANOVA revealed a significant multivariate effect of cluster 
membership, Wilks Λ = .89, F (5, 211) = 5.27, p <.001, 
2
P  = .11.  As detailed in Table 5, the 
high growth, low fixed mindset cluster were older and reported significantly higher levels of 
hours training with their coach and alone than the moderate growth, moderate fixed mindset 
cluster.  With regard to the six mental toughness attributes, a MANOVA revealed a 
significant multivariate effect of cluster membership, Wilks Λ = .85, F (6, 223) = 6.39, p 
<.001, 
2
P  = .15.  As detailed in Table 5, the high growth, low fixed mindset cluster reported 
significantly higher levels of resilience, self-efficacy, agency (‘the will’), pathways (‘the 
ways’), and optimism the than the moderate growth, moderate fixed mindset cluster. 
Discussion 
The general purpose of the current study was to examine the dimensionality and 
malleability of mental toughness among a sample of adolescent, female netballers.  A core 
mental toughness factor (i.e., higher-order measurement model) provided an adequate 
representation of the six core attributes, or key personal resources, yet was identified as an 
inferior fit when compared with a correlated, six factor measurement model.  Contrary to 
expectations, two implicit theory clusters emerged: A high growth/low fixed group, and a 
moderate growth/moderate fixed group.  When compared with the moderate cluster, the high 
growth/low fixed group reported significantly higher levels of the core attributes of mental 
toughness, with the exception of buoyancy.   
On the Dimensionality of Mental Toughness  
The first aim of this study was to examine the proposal that mental toughness 
represents a “reservoir” of personal resources (Gucciardi, in press).  The key considerations in 
examining this question was to replicate and extend upon theoretical and empirical 
                                                 
2 Owing to missing data on the demographic variables, these analyses are based on N = 217.  
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discussions, both within sport (i.e., Gucciardi et al., 2011) and beyond (i.e., Stajkovic, 2006), 
in two important ways: First, to test the generalisability of a core mental toughness construct, 
similar to that of PsyCap (Luthans et al., 2007), to adolescent, female athletes (cf. Gucciardi 
& Gordon, 2009); second, to distinguish the two components of hope as individual attributes, 
as well as include buoyancy as an attribute for everyday challenges and stressors.   
The factorial validity analyses revealed that there is substantial convergent validity 
among the six core attributes.  For example, the six attributes evidenced large interfactor 
correlations (M = .61, SD = .12) in the lower-order model and large loadings (M = .78,        
SD = .11) on a core mental toughness factor in the higher-order model.  However, contrary to 
expectations (Gucciardi, in press; also see Hobfoll, 2002), both the higher-order and bifactor 
models evidenced a significantly worse fit with the data than the correlated, six-factor model.  
Similar findings have been observed in cricket using a context-specific, multidimensional 
measure of mental toughness whereby the higher-order model was a good fit with the data but 
significantly worse than a lower-order correlated model (Gucciardi & Gordon, 2009).  Thus, 
although these specific attributes share overlapping conceptual space, they appear to not 
adequately reflect a common core mental toughness factor.  Nevertheless, these findings 
require replication and extension in future research to ascertain the utility of conceptualising 
mental toughness as a core construct. 
On the Malleability of Mental Toughness  
The second aim of this study was to examine the malleability of mental toughness.  In 
so doing, two key extensions of previous research and theory are evident: First, initiating 
exploration of implicit theories of mental toughness, specifically amongst adolescent 
performers, to reveal important information for both theory development (e.g., do different 
profiles exist, and how do they differ?) and applied practice (e.g., what is the prevalent 
mindset amongst adolescent performers?); and second, testing the veracity of Dweck’s (2006, 
2012) claims regarding different implicit theory profiles. 
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Prior to examining mindset clusters, it was considered important to analyse the 
dimensionality of the implicit theory measure.  Typically, scholars measure both types of 
implicit theories yet create a single score for implicit theory in their study, usually by reverse 
coding entity theory items (e.g., Blackwell et al., 2007; Cury, De Fonseca, Zahn, & Elliot, 
2008; Pollack et al., 2012).  This approach, which assumes that implicit theories are 
unidimensional, is in direct contrast to the underlying theory (Dweck & Leggett, 1998) and 
therefore has important implications for substantive findings (cf. Carver, 1989).   
Consistent with the underlying theory (Dweck, 2006, 2012; Dweck & Leggett, 1998), 
the findings in the current study supported the superiority of a lower-order, two-factor model 
of mindset.  Interestingly, the two-factor model contrasts with previous research that has 
explored the dimensionality of measures of implicit theories (cf. Cury et al., 2008).  Thus, the 
current findings indicate that a unidimensional approach may not be appropriate when 
considering implicit theories of mental toughness.  These findings also provide support for the 
need for additional research into the multidimensionality of implicit theories, as there has 
been minimal research that has attempted to explore this area to date.         
Cluster analyses revealed that only two types of mindset groups were prevalent in the 
current sample: High growth/low fixed (48% of sample), and moderate growth/moderate 
fixed (52% of sample), with no support for the existence of a third group, as was initially 
hypothesised (i.e., low growth/high fixed).  Therefore, support for Dweck’s (2006, 2012) key 
conclusions regarding the existence of three types of implicit theories and their prevalence 
(typically 40% incremental, 40% entity, and 20% undecided) was not provided, with a dearth 
of participants prescribing to entity theory, or fixed mindset.  This difference may be 
explained by the participants being drawn primarily from Netball Australia’s athlete 
identification program in which the majority of athletes have been selected for developmental 
opportunities based on their physical abilities.  Considering this feature of the current sample, 
the lack of an entity theory cluster is not entirely surprising, as previous research has 
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supported a relationship between achievement, continued effort, and a growth mindset 
(Dweck, 2012; Jowett & Spray, 2012; Wang & Biddle, 2001).   
Overall, the existence of these profiles suggests that mental toughness, or at least some 
of the core attributes of mental toughness are considered to be open to development and 
malleable by adolescent performers, which provides support for previous research (e.g., 
Gucciardi, 2009; Gucciardi et al., 2009c; Parkes & Mallett, 2011).  However, it is noted that 
there is minimal research currently published in which cluster analyses have been performed 
on implicit theories, with further investigation necessary for validation of the current findings. 
On Implicit Theory Profiles and Mental Toughness Attributes  
With previous research having focussed on the processes or outcomes of subscribing 
to a particular type of implicit theory, the focus in the current study was on personal 
resources, or core attributes hypothesised to represent key indicators of the mental toughness 
construct.  The results showed significant differences between the two mindset clusters on 
some of the demographic variables.  Participants possessing a high growth/low fixed mindset 
were older, and trained more with their coach and alone.  Such findings are expected, 
considering the population from which the sample is drawn; as netballers get older, they 
continue to progress in the athlete identification program, with those that may be less inclined 
to commit to high training loads dropping out (Wang & Biddle, 2001).  Furthermore, those 
netballers who believe they can develop their skills, or with a preference towards a growth 
mindset, will commit more time to training as a means to improve (Jowett & Spray, 2012).  
This reasoning is consistent with Dweck’s (2012) review, which highlighted that the 
incremental belief is predominantly about control; that they have control over their skills, and 
the subsequent ability to develop them.     
The high growth/low fixed group reported significantly higher levels of the core 
mental toughness attributes of resilience, self-efficacy, agency, pathways, and optimism 
compared to the moderate growth/moderate fixed group.  Although the raw scores suggest 
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minimal differences between the two groups, the z-scores are approximately a half a standard 
deviation difference.  As one of the more important findings of the current study, it supports 
the existence of a relationship between the implicit theories of mental toughness and the 
majority of the core attributes of mental toughness.  These results highlight the developmental 
opportunities of mental toughness attributes in adolescent performer populations (cf. 
Gucciardi et al., 2009c; Gucciardi & Jones, 2012), with those athletes adhering to a growth 
mindset reporting higher levels of the key attributes than those athletes who moderately 
endorsed both types of implicit theories.  Also, given the current findings, the demographic 
variables of age and hours of training provide support for previous research identifying that 
mental toughness develops over time (Connaughton, Hanton, Wadey, & Jones, 2008; 
Gucciardi, 2009; Gucciardi, Gordon, & Dimmock, 2009b), and as a result of increased 
exposure through deliberate practice (Ericsson, 2007), or hours spent training with coach 
supervision (e.g., Mallett & Coulter, 2011).   
It should be noted that, regardless of implicit theory group membership in the current 
sample, raw scores on each of the core attributes of mental toughness were moderate-to-large.  
This can be considered as support for the earlier statement that the participants, in general, 
were a skewed population due to their involvement in an athlete identification program, with 
their selection a result of their current ability, potential, and commitment.  This finding may 
explain the lack of a significant difference of buoyancy between the groups, with the ability to 
successfully deal with everyday challenges an integral part of being in the program; they are 
required to manage the competing demands of training, school, and personal commitments.  
Furthermore, Martin and Marsh (2008b) identified that buoyancy was higher amongst 
younger respondents in their adolescent sample, which may also explain the lack of 
significance when considering the moderate growth/moderate fixed group was younger.     
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Strengths, Limitations, and Future Research  
The major strengths of this research are the contributions it makes to existing literature 
on mental toughness and implicit theories.  First, the results did not support the expectation 
that the core attributes thought to make up mental toughness in the current study represent a 
“reservoir of personal resources” (Gucciardi, in press).  However, as the higher-order model 
demonstrated adequate fit with the data, it is important that future research considers other 
forms of validity (e.g., predictive, incremental) to gather further insights into this proposed 
conceptualisation of mental toughness.  Second, the research supported previous findings in 
the field, drawing on the formerly underrepresented population of adolescent females.  Third, 
it has added to the theoretically driven research into mental toughness development, enhanced 
by a focus on the individuals that are in the process of development (i.e., adolescents), as 
opposed to the retrospective recall of adults.  Furthermore, the results identified differences 
between clusters of individuals with differing implicit theories of mental toughness and the 
core attributes of mental toughness.  These findings included a general belief among 
adolescent performers that mental toughness can be developed, and that a preference towards 
incremental theory is associated with higher levels of the core attributes of mental toughness. 
Regardless, the current study is not without its limitations that should be considered 
for future research.  The main limitation was the correlational nature of the data, which does 
not allow for an accurate reflection of the dynamic nature of the development process over 
time.  This could be rectified in subsequent research by adopting a longitudinal design to 
evaluate how both the attributes of mental toughness and the implicit theories of mental 
toughness may change over time.  Alternatively, Dweck and colleagues have demonstrated 
that implicit theories can be experimentally manipulated (e.g., Aronson et al., 2002; Hong et 
al, 1999), which can offer useful insights into causality.  A second limitation of the current 
study is the inclusion of only self-reported data and the potential biases associated with 
socially desirable responding.  Such a factor may have been exacerbated, considering coach 
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involvement in the administration process and a potential perception that responses may affect 
an athlete’s place in the athlete identification program.  Future research should consider 
multiple sources of ratings (i.e., teammates, coach, parents) relating to the core attributes of 
mental toughness to balance the self-reports (e.g. Gucciardi et al., 2009b, 2009c). Given the 
skewed single sport sample the participants were drawn from, a third limitation of the current 
study is the potential lack of generalisability of some of the results to the general population.  
Specifically, whilst there is support given to previous research on the attributes of mental 
toughness, the findings relating to the implicit theories of mental toughness and its 
development lack empirical support in a performance setting.  Additionally, due to the sample 
consisting of talented athletes within the adolescence age group, there may be a bias towards 
incremental beliefs resulting from involvement in a development program.  Future research 
should examine other adolescent performance environments to provide further insight. 
In conclusion, the current study is one of the first to investigate implicit theories of 
mental toughness as a means to facilitate its development in adolescent performers.  It has 
highlighted that the population holds the belief that some or all of the attributes identified as 
important to the mental toughness construct can be developed.  In terms of the practical 
implications, the opportunity exists to draw on Dweck and Leggett’s (1998; see also Dweck, 
2012) implicit theories’ framework to construct intervention programs aimed at developing 
mental toughness in adolescents.  In light of the limitations discussed, this study builds on the 
emerging literature on the dimensionality and malleability of mental toughness in sport from 
the different yet well-developed perspective of implicit theories.  It is hoped that these 
findings will provide a foundation to move the discussion away from whether mental 
toughness can be developed to the evaluation of applied programs targeting adolescent 
athletes.       
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